This paper provides content analysis of studies in the field of Wikis that were published in six major journals: TOJET, Educational Technology & Society, Educational Technology Research &Development, Computers & Education, Australasian Journal of Educational Technology and British Journal of Educational Technology. These articles were cross analyzed by published years. Content analysis was implemented for further analysis based on their research topics, issues category, research settings and samplings, research designs, research method and data analysis. The results of the analysis also provide insights for educators and researchers into research trends and patterns related to wikis.
Introduction
This study focuses on wikis, a social media tool for collaborative problem-solving. The feature of social media is that social interaction and dialogue between peers, as well as experts, is enabled. Scaffolding and modelling of learning behaviours for engaging the learners is provided (Andrews & Haythornthwaite, 2009) .
A wiki is a collection of easily editable webpages, interlinked through hypertext systems for storing and modifying information (Guo & Stevens, 2011) . Wiki, which means "quick" in Hawaiian, can be used for collaborative writing and problem-solving tasks. By providing a collaborative learning environment, learners can collectively contribute to the content while building the website and adding new pages. At the same time the content on the webpage can be edited by other users. As learners collaborate in publishing their work, they gather information, represent it in new ways, and generate novel ideas (Bonk, Lee, Kim, & Lin, 2009 ).
Wikis are a relatively new tool for teaching and learning. The first wiki was developed by Ward Cunningham in 1995 and was initially a form of database of information (Cunningham, 2012) . Recently, wikis have been used as a social media tools for interaction and collaborative processes. The use of wikis has gained the interest among academicians who see the potential of the use of wikis for learning (Guo & Stevens, 2011) .
There also seems to be an increase in the number of articles on the use of wiki for education in recent years with the interest in social media tools in recent years. Hence, the purpose of this paper is to determine the type of research and trends in the use of wikis in education. The investigation would answer the following research questions.
What is the trend in the number of articles published on wikis from 2007 -2012 in the selected journals in the field of educational technology? What are the focus areas of the studies in the selected journals related to in the field of educational technology? What are the research designs used in the research related to wikis in the selected journals in the field of educational technology? The scope of this study would be limited to research related to wikis in the articles published in the selected educational technology journals from 2007 to 2012. The findings are relevant to researchers investigating the integration of technology, namely wiki in instruction, and for teachers who wish to explore effective and engaging methods of instruction using collaboration and social media tools.
Wikis for collaboration
Wikis have been used for collaboration for the construction of knowledge. Information can be shared with an audience in an online portal (Bonk, Lee, Kim, & Lin, 2009 ). This asynchronous communication tool is not merely used for knowledge transmission in learning through sharing of information, but transforms knowledge as the learners involved generate, share and reshape knowledge on the wiki (Bonk et al., 2009) .
Learners gradually become experts as they participate in the active learning process while contributing to knowledge-building on the wiki (Bonk et al., 2009; Pifarré & Li, 2012; Zhang et al., 2007) . As learners gather and evaluate the information and knowledge, they then manage the assimilation and application of the knowledge in finding solutions to problems (Biasutti & El-Deghaidy, 2012) . At the same time their peers and instructors help scaffold the learner in this process to achieve expert status (Pifarré & Li, 2012; Whipp & Lorentz, 2009; Zhang et al., 2007) . Hence, the culture of participatory learning in a collaborative environment for social interactions is afforded by wikis (Bonk et al., 2009; Pifarré & Li, 2012) .
Mindtools
Computer applications can be used to promote meaningful learning and critical thinking. When computers and the applications are used in meaningful ways to organize and represent personal knowledge, they are considered as tools for assisting thinking, or mindtools. "Mindtools" are computer-based tools and learning environments that have been adapted or developed to function as intellectual partners with the learner in order to engage and facilitate critical thinking and higher order thinking (Jonassen, 2000; p.9 
)"
However, Jonassen's (2000) mindtools includes use in live conversation environments and computer conferences. Social media tools can be used to develop meaningful learning and critical thinking skills. These are called social mindtools (Nuutinen, Sutinen, Botha & Kommers, 2010) . 
Procedure
Content analysis is a multi-purpose research method for analysing text data in a naturalistic setting (Hsieh and Shannon, 2005) . The cognitive schemes, the values and intentions of the authors can be inferred from the data which may reveal underlying themes and associations (Duriau, Reger and Pfarrer, 2007) . In addition, the multilevel analysis involved, makes it a rigorous and yet flexible enough methodology to employ (Duriau, Reger and Pfarrer, 2007; Hsieh and Shannon, 2005) .
A content analysis of the selected journals was done using a deductive approach (Hsieh and Shannon, 2005; Mayring, 2000; Potter and Levine Donnerstien, 1999) . The key concepts and variables for the initial coding categories was identified (Hsieh and Shannon, 2005; Potter and Levine-Donnerstien, 1999) : impact, collaborative, learning, effectiveness, teaching, development, contributing factors, assessment and application. However, the disadvantage of using pre-specified categories in directed content analysis is that it is more likely that the participants are influenced to concur with the researchers' theories, opinions and expectations (Hsieh and Shannon, 2005) .
Firstly, the operational definitions for each category were determined based on theory. Then, text in the journal articles is read to determine the categories of research areas and methods. Articles which cannot be categorised in the existing codes are given new codes (Hsieh and Shannon, 2005) . The order and frequency of codes can be ranked.
Findings and Discussion

Analysis Frequency and Trends
The analysis of the trends in the selected journals in educational technology showed that only 49 articles related to wikis were published from the total of 4119 articles (Table 1) . The highest number of articles related to wikis were published in AJET (14), followed by ETS (13), while the lowest was in TOJET and BJET (5 each). The total percentage of articles published on wikis from 2007-2012 in the selected journals was only 1.2%. This indicates that research on wikis is a new area and is yet to be explored in the field. However, the trend shows that there is an increase in the number of articles published on wikis over this period of time is data (Figure 1) . The main focus of research seems to be on the role of the wiki in collaborative learning (Table 2 ). Among others, the impact and effectiveness of wikis in teaching and learning, as well the applications of wikis in teaching were related areas of concern.
Most of the research used quantitative research designs, which employed surveys and experimental designs. There were fewer articles with qualitative designs (16 articles), and less using mixed methods (11 articles). There were 15 methodologies identified in the study (Table 3) . Most of the researchers preferred survey methods, followed by experimental studies, and observation. Other methods used are cognitive mapping, casual comparative research model, phenomenology, review, content analysis and Delphi study. Studies which used more than two methods employed was done by Yasemin Allsop (2011) using video recording, content analysis, survey and case study, while Guo, Liang & Chin (2012) Descriptive data analysis seemed to be the favoured method (12 articles). This might be because there is a tendency for researchers to conduct qualitative research in the form of case studies, through observation, exploration and using triangulation of data (Table 4 ). The second highest frequency of choice of the study is descriptive data analysis and inferential form (10 articles) which uses surveys.
Thematic data analysis using research interviews and Delphi technique (9 articles) were as popular as a mix of quantitative and qualitative methods (9 articles). Among the studies were those with inferential data (5) and qualitative inductive methods (1 articles).
Implications
The use of wikis in learning has been shown to have a significant impact on learners. Wikis have been used to engage learners (Barry, 2012; Yoo & Huang, 2011) as learning is active (Biasutti & El-Deghaidy, 2012) , and students are motivated in learning (Barry, 2012; Biasutti & El-Deghaidy, 2012) There is more effective feedback (Barry, 2012) and higher level thinking skills (Barry, 2012; Biasutti & El-Deghaidy, 2012) and creativity is developed (Baytiyeh & Pfaffman, 2010) . Students are satisfied in using wikis for learning (Biasutti & ElDeghaidy, 2012) .
One of the affordances of wikis is that it enables collaborative learning (Weaver, Viper, Latter & McIntosh, 2010) . Collaborative learning occurs during social interaction through learners' unplanned responses and interactions within the community (Johnson & Johnson, 2004; Jonassen, Lee, Yang & Laffey, 2005) . As learners share information and collaborate to achieve the learning goals, they assimilate the knowledge into their own personal knowledge structures (Kaye, 1992; Pallof, & Pratt, 1999) .
Wikis have been used for collaborative writing (Moskaliuk, Kimmerle & Cress, 2012; Sukaimen & Picard, 2011; Woo, Chu, Ho, & Li, 2011) . During collaboration, new knowledge is integrated into learners' prior knowledge, building new knowledge structures (Moskaliuk, 2012; Nuutinen, Sutinen, Botha & Kommers, 2010) . Higher level thinking and reasoning skills are developed during collaborative problem-solving (Woo, Chu, Ho & Li, 2011; Snodgrass, 2011 ). Jonnassen's (2000 mindtools are used for enabling critical thinking. Hence, social media applications, such as wikis, which are used for developing critical thinking skills are social mindtools (Nuutinen, Sutinen, Botha & Kommers, 2010) .
Wikis have been shown to be effective for learning. Student performance has been shown to improve (Neumann & Hood, 2009) . In addition, the use of wikis in instruction engages the learner (Neumann & Hood, 2009) . Learners also perceive that wikis are useful for learning (Avci & Askar, 2011; Guo & Stevens, 2011 ). The research also shows that the factors which affect this positive perception is dependent on teachers attitudes towards technology use, the ease of acess to the wiki, and students' attitude towards the tool and the intention to use the tool (Guo & Stevens, 2011) .
Research methodologies vary according to the research questions, and a variety of research methods and data analysis have been used. Design and developmental research approaches have been used in developing learning environments for collaborative problem-solving (Li, Dong & Huang, 2011; Shih, Tseng & Yang, 2008; Stough, 2010) . The results of such research have given rise to s set of guidelines which can be used for developing learning environments (Stough, 2010).
Conclusions
There has been an increase in the number of articles written on the use of wiki for collaborative learning. The articles were mainly on research but employed a variety of research designs. The articles written from 2007 to 2012 covered several themes: learner engagement, collaborative learning, effectiveness, assessment and instructional design. This implies that this tool and its role in education is becoming more important and is being realised by the researchers in this field.
Cross-cultural studies need to be done to investigate the perceptions among students of different cultures in using wikis. Future research is needed to determine the impact of different cultures on the patterns of online interaction on the wikis. For example, in some research, learners are reluctant to delete what another has written (Yoo & Huang, 2011) , In addition, building, managing and supporting communities of practice among users of wikis is another area to focus future research (Zhao & Bishop, 2011) .The role of the learner, and of the pedagogical role of the instructor is important and needs to be clarified.
